
MEMORANDUM 

TO: FILE 

SUBJECT: 

-Li&$diM ---------- -2’~~EI: ---- --------:------- 
CITY: %-k&&k/ -------------------------- ST&T& oi+ 

OWN_EM_SL 
Past : ---------------------A-- Current:___--~---____------_______ 
Owner contacted q yes anno; if yes, date contacted ------------- 

TYPE OF OPERATION ~_------_~~-----_ 
tJ Research & Development 

0 Production scale tssting 
Cl Pilot Scale 
0 Bench Scale Process 
0 Theoretical Studies 
0 Sample & Analysis 

0 Production 
0 Disposal/Storage 

@ ' Facility Type 

0 Manufacturing 
a University 
0 Research Organization 

-------- 

0 Prime' 
0 Subcontractor 
0 Purchase Order 

q Other information (i.e., cost 
+ fixed fee, unit price, 
time 81 material, etc) ------- 
~_-----_------~-------~~~~~~ 

Contract/Purchase Order # 
---------------------------- 

--------------------____________^ 

CmmfxII!O-EEE!?: -------------------------------------- 

OWNERSHIP: 

AEC/MED CIEC/MED GOUT GOUT CONTRC\CTOR CONTRCICTOR 
OWNE_D LEE!? !wNEQ LEcISE_D -2l?EQ~~ --B2EED 

LANDS 
BUILDINGS 
EQUIPMENT 
ORE OR RAW MCITL 0 
FINAL PRODUCT •l 
WASTE & RESIDUE 0 



Control 
0 CIEC/MED managed operations 
0 CIEWMED responsible for 

accountability 
0 CIEC/MED overviewed operations 
q Contractor had total control 
0 unknown 

EF\IEEm!3IsA!.R!olEDI 

Iypf, (on basis of records reviewed) 

q Health Physics Protection 
q Little or None 
b 6332MED responsibility 
p Contractor responsibility 

No Radioactive 
Natural Radioactive from Feed Materials Production 

0 Ore 
r-~ Refined Source Material 
0 Residue 

Natural Radioactive Material from Non-Nuclear IActivities 
Man-Made 

Quantities (on the basis of records reviewed) 

IJ Non@ %. Production Quantities 
0 Small Amounts 

Comment __________--______-_----------------------------------- --------- 
___--___---______--_------------------------------------------- 

o_TH_E_R_-P_E_R_T_LNE-N_I_F_AC_IS: 

0 Facility was Licensed 

0 During AEWMED-Related Operations 
0 For Similar Activities 
q For Other ktivities 
Comment___--______-_____________________-------------------------------- 

0 Commercial Production Involving Radioactive Material during AEWMED 
Operations 

0 Facility was Decontaminated and Released 

q fkailability of CloseOut Records 

M None 0 Some 0 Sufficient 

n Radioactive Status: 
YES MCIYDE PROBABLY NOT 

NOT 
Contaminated 

Potential for --- --- 
--- x. 

Exposure 
(accessible) ___ ___ Y --- --- 



q Very Little 0 Some 

0 Possible 

& Sufficient 

RECOlMENDATlONS: --------------- 

q Eliminate 
q Consider for Remedial Action 
q Collect More Data 

---_-__-- ____ - ______________ 
~~~---~~~----~-----~-----~~----~~-~~---~-----~-----~~---~~~~-~~~~~~~ 

REFERENCES: 



If It is'yo@dd.rg that the pcwde+etali~&&l& of G&J CmR-6. 
undertake the q&sted iqe&$gation of~Clifton Het&~rre.alll be hop& to do 
so; and ne btilleve that wa.oould.comqJlete eny nem~oarji investi~nti6n by 

: 

Septeaber 30. _(.. I 
I 

done on thetao~tgpes of 

:. 

for povder netallurliy epplicntione;~the'Clff ton flake':'hae pro&ed nore'antis- '..,.. 
fcdory retits. 
Clifton flnke. 

This no attribute to the folloning.ch$mctoribtics of the 
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shipping del3ys 
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F lake rec&%~"ikrthtir nilllng, 
m i$ling qualities; reqtires~only 

due to its +e+or 
of the nork,neceasm-y 

on.the Brush,,nateriel. " ,,. 

/a/ &lliam'W .. W e llbdrn 
W illian w. W e llborn 
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NETALLURGICAL LAM)RATOIN 
P.O. Bc!s 5207 

Chicago 80, Illinois 

Subjeot: Visit ta Clifton Produots Company 

On August 10, a visit was made to the Clifton Prod!%& Company 
at Paimsville, Ohio, for the purpose of investigating the posai- 
bility of having that Cornpaw produce light metal of a high degree 
of purity. 

This Conpany is at prosent engaged in the production of baryllia 
of high purity for usa In the fluorosoent lamp industry, and also 
bcqlligm-copper alloys. Thb offiaials of the Campaq oontaated 
were Xr. Charleo E. Y!indooker. Xr. E. T. MoGowen ati Dr. Anton 
Sohormullor. 

The ore, boryl, is Feaeived from two fo+gn 60uroe.9~ Brazil 
and India, and OM domcstio souroe, the Dakqtas. All movement of 
the ore is under Gomrmnent oontrol and the:nominnl oo&,,is a& 
at $200 per ton. The boryl from the three souro%?'n&ioned above 
runa 12-13s’ bz-yllin. 

At Clifton Produots -the ore is crushed, mi?d with alkali and 
either fused or aintared. The older prooess. fusing, la doti Fn 
larco pots batchdab. while the sintoring is carried out in a eon- 
tinuous oil-fired rotary kiln. After arushing, the fused oaka or 
the sintered frit is dissolved in sulfuria acid, a prooeee whereby 
th3 beryllium and aluminum oxides in the baryl are conv$ed to 
the sulfatoo nti the oilioa is loft insoluble. linpuritiea.suoh as 
iron oxide, manganese oxide, eta . are'also oonwrted to tha sulfate. 
Settling and filtration remove ths insoluble allioa and undiaoolved 
silioates. Conoentrati-n preaipitatee.mo& of~the U~(SO~)J, ammoni- 
ation under oontrolZed @I preoipitatos the remabbg aluminum and 
impurities such ae iron ati manganese. Furthor-addition of cmmnania 
and probably oaustio aftor filtering out the 5mpuritiea preoipltatos 
the beryllium &om solution as the hydroxide. Aqy aluminum, iron. 
eta. in solution a'c tMs poiti till also OOEB dmwLth'.the +ryl1in111~ 
Thia precipitate i.s'firad at 16W°C in silipatraya in an oil-pired - 
kiln where the hydroxi8e.i~ oonv6rtedt.o th&oxide. Thla oxide pro- 
duot Is aold to the f l~0?9soen’t hap indUSt@  or Used in the prOdUo- 
tion of beryllium-oopper. 

The ptiuotlon of bo 
reduotion of bzyllia by o 
inanarofurnwe. 
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The Company also has six ohlofinating unite and ixo oells for 
the produotion of beryllium m&al by the electrolysis of the fused 
chloride. The b+ryllia from the ohcmioal plant lo charged into 
an oil-fired silioa retort together rrith carbon blaok. Chlorine 
gas is oharp,ed at the base of the retort after the temperature nf the 
charge has been raised to 900-1000°C. The reaction is Be0 + Cl2 + C 3 
BBC12 4 co. Beryllium chlorids, having a vapor pressure of,one 
atmosphere at about 49000 distiila off and passes out of the retort 
with-the CO. On leaving the retort, cooling isvery rapid because 
of the large cooling surface .provided relative to the amount of 
material flcprl~. the result being the condensation of,the chloride 
;portiin the form of snow htivine, an apparent density of about 8 lbe. 

. , Except for the silioa retort, ducts, separator and collector 
al-e OOll8tX-uOted of t.lWlEite. %WmIt r8tOr-b OapaOity i8 nboUt 250 
lbs. of beryllium chloride per day. 

EleOtmly8iO of the chloride is carried ,out in.direot-fired 
stainless steel pots which aot as cathodes in the eleotrolys58. 
The anode is a five inch oarbon.rod. The voltage aoross the sell 
rang& from 5 to~12 vo3tts tith a OUrrent of 2500 -13. The oells 
are operated batoh-$se. and at the start of,a run the melt 18 a nixtWO Of 8OdiGSI,~pOta88i"I" ti baQ'lliUm ohlor%&es. The Oell8 (v8 
operated until the beryllium chloride d.8 depleted, the .beryllium Cal- 
leoting on'the oathode in the form of loosely adhering soalca. 
Lluoh of the plated beryllium is removed~iVos.the oathode by the WWurin&S 
action of oonveotion~,currents in the molten salt bath. The 
temperature of the bath is about 4OG%. Vhen~the deqompoe~tion of 
the beryllium chloride la complete, the molteli charge is poured into 
a stainless steel buck& and allowed to solidify. The undeoomposed -~. 
salt is diaaolved in water and the ixryllium flake recovered. These 
flakes form the product marketed by the Company a8 metalrio beryllium. 
Present plant oapaoity,is about25 lbs of flake per day. 

At the request of the Kcnhattan Distrlof, the Company undertook 
to remelt and cast their flake product into bars. Althou& the bar8 
submitted, were not exhibited. the indications are that the teohnique 
requirod to handle this material is'in need of oonsidcrable develop- 
ment. Some specimens vx)re on hand uhiah lndioated the diffioulty en- 
oountered by the Company In melting their produot. This mayrrell be 
due to the amount of oxide present since the mtio of-,surfaoe to 
~volume in the.flake is abnormally high. 

Considering the use to mhioh this material is to be put. the 
degree of purity obtainable in the final material is of the I&mat 
importanoo . Considerable thought am3 di?oussion were diqoted~to 
this end during the.eonference. 

An analysis of the bsryllia,oha+d to the ohlorinating furnace 
or of the chloride product wa8 not available. %Wev$~r, beoauae of 
the nature of the ohloridee of heavy metal8 whioh might bepresent in 
the bsryllia, it isoertain *at-they will pa& offuith-the berylli~~~ 
ohloride and oolleot nith.it; F'u&hermoie there will'be a piok-ugi 
of silicon by,chlorinatlon of the reaotion retort. Unless there are 
UnsxpeOted oo!nplioations b3OeU80 Of a88OOi&?d double 8alt8, 
it 8hould,IIDt be difficult to produce a verypure 



beryllium chloride by simple fraationation and oond6naation under controLled 
conditions. ‘his oan easily bs tried in the laboratory. 

Deonuse of the eass with khioh bsryllium chloride hydrolyrss 
wan in oontast mith moisture in the, air, oonsideration should be given 
to the m&hod of ha&l% the bsryllirm3 chloride s+w. Controlled oon- 
donation So that a produot in the form of pellet.8 or aaloe oould be obtained 
would bs a decided advantngs in rsduoing oxygen oontaminatlon of the ohloride. 
It is not knwn tiether thio oontaminat5on is detrimoxttalin the subsequent 
eleotrolysls othor than a 108s of effioionoy. 

Thore are indioations of the possiblllty of further piok-up of 
trades of hoary metals during tho elsotrolysis of the fused salts. Sush 
impurities may ooma from the ingredients used to smPr, up tha bath as well 
as from thd oathode~ itself. pdOU8 po8sibilitisS whioh mi@& b8 tried t0 
eliminate this diffioultywsra disoussed, ho+wer. m defitite oonalusions 
onu b8 set forth at thia'tima. Some oonsideiat5on of the arrant of 
ths elements oftha oell as well as the method of operation seem to be in 
aher a 

To sumharim, it may be aaid that: ', '-' . 
;'i 

:. 
1. tho Clifton Produots Co. produoes a high grade beryll$um oxide1 
hewer, a oomplete annlysia would be desirable in OOUtrOlling eub- 
soqusnt chlorination and olsotrolySSs; 
2. the Clifton Produots Co. is cquippsd to produoe beryllium 
ohloride of unkwmn purity;.'sn analysis of this material muuld also 
bo helpful in controlling operntionsl 
3. nith relatiwly simple oquipmant %t should bs possible to purify 
the beryllium chloride produot to a hi@ degree; 

< 
4. the Clift&.~ Products Co. oan prodwe metallio beryllim in the form 
offlahac, analysing nbout * Bei 
5. the toohniqus required to handle this flake produst is in nsed qf 
dovslopmsnt) _ ?- 6 consideration and study of the eleatroly8is of the fused chloride 

L should bs uudertakmn to~davslop msans to ~pravex'c oont8mination c]kn%ng 
this operation. and 8uah study might lead to the produotion of the a&al in ~or9 
S8ti8faOtOr.y form thsnthe pX'esSnt plahs. 

., 





BletaIIurgicaI Eaboratorp . Y'~\LRI"- 

f&,M, a,"] 

him-oh 29, 1044 

Mr. C. 2, Windeoker, Preeldont 
Clifton Productc Cornpnny 
?oinoovillo, Ohlo 

Doar m. 'Mndeckor: 

in the, following report on the analynis 
ake beryllium whiah WQ purchased from 

TECIINICAL DIVISION 
J.Chipmen; Aesoo. Direotor 

JC : Ml' 

cc Teah. "ilo 

CLASSIFICATION CHANGED 

$horitLof: USAfi 
d 
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Bletallurgicd 3Laboratorp YnLR\t 
UK a4 

to OUP proJected pure 
After oeverol 

ccmbcr 7, 1943, i.!ith re&r.rd 
WI metal from ClifXon Producto, Inc. 

t our order for r;iic ;it;terisl’ 

The ur&oncy of certain 
necessnry to ourt~ail 



on Se~tmbr 2&d, I visited ca Froduct~ Ccalgany, Painetills, 
ohio, in omnpany 1~1th Major 0. 1..Russell and Captain Baseett. 
Cllrton in producing f~nwbathi@mr 
purQJ than m em t time it K&8 agreed 
thatassoonMcl shed, thq,trould 
quote U8 a p ce an order for a~Jdmatal.y 
loo lbs. of a quotntAm frm Mr. iL T. 
!JeGoKn of Cl 

It ii3 rel~~UNlt&d the Area Engheer 
for the prchme 0 be delivered te 
site B, attmltionr 

ICAL D1VISICI.l 



C. I& Cooper 

Joti Cbipaan 

Visittc Ol.lftmProduats Oanpany~ Painesville,Ohio 

On Septmber 2&d, I visited the above aaupmy dlon(ldthUajorO~ We 
Buasell end 0aptA.n Bamrtt. He~d2aoumed dth KP. 0;~ E, Ulndeaker, 

'PYseideut, cmdk,E.~.P&mnanditr.hton 8&0n~ulhr, Oamfletim 
aftheirplant~ahhasbeend~~dbpelordellveFiesanthafr 
,AA-s priori* =w* They we alao dwoting mm tke to the design 
end oanstnmtlam of aplentfor melt* bexyllim 00ppU sorap. Tm 
eatimatk that rhen the plant fa ‘iinished, hioh will be &out Jpnuarlr 
or Pebmnry, they dg hw~ a ,oaaaity of 8GG lbs. per month of metdlio 
bemyllh end thlr could poee1bl.v be' atended to9oolba.permoBthaa 
the abaollAte top. 

Their pInut utillmes an elfhrqlytlo noahod in mhloh bsrgllirrp oxide 
fe flrst converted into abloride by treatin& dth ablotie in the preaenao 
of aoke at blgh tmaperaturse. Ph. ohlorldoia then aleoimlisedta pro- 
duce a grnmlar product. The fuldyrer of laD(L of thle produat made on a 
laboratory sodlo ara anti.efaateq exaept for boron and OO~. fharo 
mm~a to be no doubt tbatthesetuo el.mente uan be put under fmfficisnt 
control ae the prooese dwelops. 

The eleatrolytic part of the phnt le~prnotlanlly ma@ to operate and 
Mr. Rindeaker proposes to operate it perhape during %k~ber'k, produW 
about 200 lba. of metal fran odde ti$ch he,has on hand. When this op.ra- 
tfon begins, he sill quote UB a prioo,~ I hnve W&&d to MEI that w 
would require eoraetb5ngleaa tbcml~lba.of this produOr for erperhental 
purpoaee. 

TFmcAL DIvIGI(IR 
J. Cbipnmm, Beation Chief 

I CLASSIFIC+TIOl CATlmm 


